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DETAILED ACTION 
Drawings 

The drawings are objected to as failing to comply with 37 
CFR 1.84 (p) (5) because they do not include the following 
reference sign mentioned in the description: 110 on page 3, 
6 paragraph 0015, 

Figures 1, 2 and 3 should be designated by a legend such as 
— Prior Art-- because only that which is old is illustrated. 
See MPEP § 608.02 (g) . 

12 The drawings are objected to under 37 CFR 1.83(a). The 

drawings must show every feature of the invention specified in 
the claims. Therefore, the coil being on the same substrate as 
the integrated circuit as recited in claims 5 and 17, the coil 
being on a second substrate from the integrated circuit as 
recited in claims 6 and 18, and multiple coils having varying 

18 orientations as recited in claims 7, 8, 19 and 20 must be shown 
or the features canceled from the claims. No new matter should 
be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) 
are required in reply to the Office action to avoid abandonment 



Application/Control Number: 10/644,786 Page 3 

Art Unit: 2862 

of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior 
version of the sheet, even if only one figure is being amended. 
The figure or figure number of an amended drawing should not be 
labeled as "amended. " If a drawing figure is to be canceled, the 
6 appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered 
and appropriate changes made to "the brief description of the 
several views of the drawings for consistency. Additional 
replacement sheets may be necessary to show the renumbering of 
the remaining figures. Each drawing sheet submitted after the 
12 filing date of an application must be labeled in the top margin 
as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 
1.121(d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to 
the drawings will not be held in abeyance. 

18 

Specif ica tion 

Applicant is reminded of the proper language and format for 
an abstract of the disclosure. 

The abstract should be in narrative form and generally 
24- limited to a single paragraph on a separate sheet within the 

range of 50 to 150 words. It is important that the abstract not 
exceed 150 words in length since the space provided for the 
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abstract on the computer tape used by the printer is limited. 
The form and legal phraseology often used in patent claims, such 
as "means" and "said," should be avoided. The abstract should 
describe the disclosure sufficiently to assist readers in 
deciding whether there is a need for consulting the full patent 
6 text for details. 

The language should be clear and concise and should not 
repeat information given in the title. It should avoid using 
phrases which can be implied, such as, "The disclosure 
concerns," "The disclosure defined by this invention," "The 
12 disclosure describes," etc. 

The abstract of the disclosure is objected to because it 

contains a phrase that can.be implied, i.e.. "is disclosed" on 

line 2. Correction is -required. See MPEP § 608.01(b). 



18 Claim Objections 

Claim 13 is objected to because of the following 
informalities: "the integrate circuit" on line 5 lacks 
antecedent basis. This phrase should be "the integrated 
circuit". Appropriate correction is required. 



24 Claim Rejections - 35 USC § 102 

The following^ is a quotation of the appropriate paragraphs 
of 35 U.S.C. 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless - 



30 



(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one 
year prior to the date of application for patent in the United States. 
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Claims 1, 2, 4-6, 13, 14 and 16-18 are rejected under 35 
U.S.C. 102(b) as being anticipated by Vernon et al. (US 
6, 268, 725) . 

Regarding claims 1 and 13, Vernon et al. discloses an 
6 apparatus and method for a magnetic field measuring device 
comprising: 

a coil comprising a core and a pair of contacts (See Vernon 
et al. col. 4, lines 24-28 and note illustrative embodiment in 
FIG. 4, particularly the two contacts, one above and one to 
ground) , the core for alternating between a first magnetically 
12 saturated state and a second magnetically saturated state in 
response to a time-varying current signal applied to the 
contacts and an external magnetic field, the second magnetically 
saturated state having an opposite polarity to the first 
magnetically saturated state (See col. 4, line 1 to col. 5, line 
60); and 

18 an integrated circuit comprising two contacts and disposed 

on a substrate (See circuitry shown in FIGS. 1-4 associated with 
the sensor and see col. 4, lines 37-40), the contacts of the 
integrated circuit electrically coupled to the contacts of the 
coil, the two contacts of the integrated circuit both for 
providing the time-varying current signal and for receiving a 
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time-varying voltage signal (See same portions of Vernon et 
al.), the time-varying voltage signal having a duty cycle 
dependant upon an orientation of the coil relative to the 
external magnetic field (See col. 6, lines 28-31). 

Regarding claims 2, 4, 14 and 16, Vernon et al. discloses 
6 the time-varying current signal is a triangular wave current 

signal generated using a triangular wave generator (See FIGS. 1- 
4 and col. 4, lines 51-65, note drive signal generator forming 
triangular waveforms) . 

Regarding claims 5, 6, 17 and 18, Vernon et al. discloses 
that the sensor portion may be located on the chip with the 
12 other circuitry of the magnetometer or it may be located off 
chip from the circuitry (See col. 4, lines 37-41) . 

Claims 9-12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kurihara et al. (US 5,757,184). Regarding claim 
9, Kurihara et al . discloses a method for determining a magnetic 
18 field comprising: 

using an integrated circuit to provide a current signal to 
a coil via a pair of contacts (See circuit shown in Kurihara et 
al. FIG. 10, note also two contacts to coil shown in FIG. 5 and 
see col. 6, lines 10-11), the coil comprising a core (See FIG. 
5, item 1 ) ; 
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monitoring a voltage potential between the pair of contacts 
(See circuit shown in FIG. 10); 

determining a duty cycle associated with a first 
electromagnetic saturation of the core, and a second 
electromagnetic saturation of the core, the second 
6 electromagnetic saturation of the core having an opposite 

polarity to the first electromagnetic saturation (See FIGS. 5-9 
and col. 6, line 56 to col. 9, line 2); and 

determining a direction based upon characteristics of the 
current signal, and the duty cycle (See col. 8, line 66 to col. 
9, line 2 and col. 1, lines .15-19). 
12 Regarding claim 10, the integrated circuit provides a 

triangular output signal (See col. 9, lines 32-41). 

Regarding claims 11 and 12, the integrated circuit monitors 
the voltage potential (See FIGS. 5-9 and col. 6, line 56 to col. 
9, line 2) . 



18 Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
24 differences between the subject matter sought to be patented and the prior 

art are such that the subject matter as a whole would have been obvious at 
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the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere 
6 Co., 383 U.S. 1, 148 USPQ 459 (1966), that are -applied for* 

establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and 
the claims at issue. 

12 3. Resolving the level of ordinary skill in the pertinent 

art . 

4. Considering objective evidence present in the 

application indicating obviousness or nonobviousness . 

Claims 1, 2, 4-8, 13, 14, 16-20 are rejected, under 35 

18 U.S.C. 103(a) as being unpatentable over Kurihara et al . in view 

of Vernon et al. Regarding claims 1, 5, 6, 13, 17 and 18, 

Kurihara et al. discloses a geomagnetism sensor comprising: 

a coil comprising a core and a pair of contacts (See 

Kurihara et al. FIG. 5, note two contacts to coil shown and 

core) , the core for alternating between a first magnetically 

24 saturated state and a second magnetically saturated state in 

response to a time-varying current signal applied to the 

contacts and an external magnetic field, the second magnetically 

saturated state having an opposite polarity to the first 

magnetically saturated state (See FIGS. 5-9 and col. 6, line 56 

to col. 9, line 2); and 
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an integrated circuit comprising two contacts (See 
circuitry shown in FIG. 10 associated with the sensor and see 
col. 9, line 6 to col. 11, line 23), the contacts of the 
integrated circuit electrically coupled to the contacts of the 
coil, the two contacts of the integrated circuit both for 
6 providing the time-varying current signal and for receiving a 
time-varying voltage signal (See FIG. 10, note connection and 
see same paragraphs), the time-varying voltage signal having a 
duty cycle dependant upon an orientation of the coil relative to 
the external magnetic field (See col. 8, line 66 to col. 9, line 
2 and col. 1, lines 15-19). 

12 However, Kurihara et al. does not explicitly teach the 

arrangement of the magnetometer with regard to a substrate. 
Vernon et al. teaches that magnetometers can be arranged on a 
chip such that either the sensor portion including the coil and 
core are located either on the same chip or located off chip on 
a separate substrate (See Vernon et al. col. 4, lines 37-41). 

18 It would have been obvious at the time the invention was made to 
incorporate the circuitry onto a chip (substrate) and to either 
have the sensor portion on the same chip or another chip from 
the circuitry. One having ordinary skill in the art would have 
been motivated to place the components on a substrate or chip to 
provide a stable platform onto which to assemble and connect the 
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various circuit components and further one having ordinary skill 
in the art would motivated to either place the sensor on a 
separate substrate or the same substrate as the other circuitry 
because such arrangements are art recognized equivalents for 
measuring magnetic fields as recognized by Vernon et al. (see 
6 . same paragraphs) . 

Regarding claims 2, 4, 14 and 16, Kurihara et al . discloses 
the time-varying current signal is a triangular wave current 
signal generated using a triangular wave generator (See Kurihara 
et al. col. 9, lines 32-41). 

Regarding claims 7 and 19, Kurihara et al. teaches a second 

12 coil, the second coil comprising a second core and a second pair 
of contacts (See Kurihara et al. FIG. 19, item 41y) , the second 
core for alternating between a third magnetically saturated 
state and a fourth magnetically saturated state in response to a 
time-varying current signal applied to the second pair of 
contacts and the external magnetic field, the fourth 

18 magnetically saturated state having an opposite polarity to the 
third magnetically saturated state, the second coil disposed at 
a substantially non-zero angle relative to the first coil (See 
col. 14, line 11 to col. 18, line 60). 

Regarding claims 8 and 20, Kurihara et al. teaches a third 
coil, the third coil comprising a third core and a third pair of 
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contacts (See Kurihara et al. FIG. 19, item 41z) , the third core 
for alternating between a fifth magnetically saturated state and 
a sixth magnetically saturated state in response to a time- 
varying current signal applied to the third pair of contacts and 
the external magnetic field, the sixth magnetically saturated 
state having an opposite polarity to the fifth magnetically 
saturated state, the third coil disposed at a substantially non- 
zero angle relative to both the first coil and the second coil 
(See col. 14, line 11 to col. 18, line 60). 

Claims 3 and 15 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kurihara et al. in view of Vernon et al. 
as applied to claims 1 and 13 above, and further in view of 
Kawahito et al. ( A 2-D CMOS Microf luxgate Sensor System for 
Digital Detection of Weak Magnetic fields ) . Kurihara et al . in 
view of Vernon et al. teaches the - features of claims 1 and 13 as 
discussed above. Further, this combination teaches using a 
triangular wave generator (See Kurihara et al . col. 9, lines 32- 
41). However, this combination does not teach a square wave to 
.triangular wave converter. Kawahito et al. teaches applying a 
triangular wave form to a coil in a fluxgate sensor using a 
square to triangular wave generator (See FIG. 8 on page 1847) . 
It would have been obvious to use the square to triangular wave 
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converter as the triangular wave generator in the noted 
combination. One having ordinary skill in the art would have 
been motivated to do so to create a consistent triangular signal 
wave-form based on a digital clock signal (See Kawahito et al . 
page 1848) . 

6 

Conclusion 

The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure as relating to 
various designs for geomagnetic fluxgate sensors and methods of 
operating therefor. 
12 Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to Kenneth 
J. Whittington whose telephone number is (571) 272-2264. The 
examiner can normally be reached on Monday-Friday, 7:30am- 
4 : 00pm. 

If attempts to reach the examiner by telephone are 
18 unsuccessful, the examiner's supervisor, Edward Lefkowitz can be 
reached on (571) 272-2180. The fax phone number for the 
organization where this application or proceeding is assigned is 
703-872-9306. 
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Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
6 Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll/free) . jj 




Kenneth J whi 
Examiner 
Art Unit 2 8 62 
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